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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Mill  Run  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Blair 

STREAM:  Mill  Run,  a tributary  of  the  Beaverdam  Branch  of  the 
Juniata  River 

DATE  OF  INSPECTION:  July  10  and  18,  1978 

ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they 
existed  on  the  dates  of  inspection  and  as  revealed  by  visual  observa- 
tions, the  condition  of  Mill  Run  Dam  is  assessed  to  be  good. 

It  is  recommended  that  seepage  from  the  sand  drains  be  monitored 
and  recorded.  The  steep  rock  cut  along  the  spillway  should  be 
frequently  observed  and  necessary  remedial  measures  taken  to  prevent 
rock  slides  that  may  partially  block  the  spillway  channel. 

Because  sudden  release  of  water  in  the  event  of  a failure  of  the 
Fabridam  spillway  gates  may  cause  property  damage  downstream  and 
because  of  the  unique  nature  of  these  gates,  this  appurtenance  should 
be  frequently  inspected  by  personnel  experienced  in  design,  con- 
struction, maintenance,  and  operation  of  such  equipment. 
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NABEN-R 


DEPARTMENT  OF  THE  ARMY 
Baltimore  district,  corps  op  engineers 

P.O.  BOX  I7IS 

Baltimore,  martland  2120s 


SEP  2 G 1978 


Honorable  Milton  J.  Shapp 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania  17120 


Dear  Governor  Shapp: 

In  accordance  with  President  Carter* 3 directive  under  Public  Law  92-367 
(National  Dam  Inspection  Program),  the  Baltimore  District,  Corps  of 
Engineers,  is  continuing  to  carryout  Phase  I inspections  of  non-Federal 
dams  in  Pennsylvania.  Inspection  reports  have  been  completed  for  the 
following  four  dams: 

a.  Tipton  Dam  - NDI  No.  PA  523 

b.  Mill  Run  Dam  - NDI  No.  PA  533 

c.  Tyrone  Reservoir  No.  1 - NDI  No.  PA  536 

d.  Tyrone  Reservoir  No.  2 - NDI  No.  PA  535 
One  copy  of  each  final  report  is  inclosed. 

Two  copies  of  each  report  are  being  furnished  to  Dr.  Maurice  K.  Cfcddard's 
office,  Pennsylvania  Department  of  Environmental  Resources  (PennDER),  for 
distribution  to  respective  dam  owners. 

t . 

In  my  letter  of  13  September  1978,  I alerted  you  to  the  unsafe  condition 
of  Tyrone  Reservoir  No.  2 dam.  In  addition  to  the  unsafe  condition  of 
Tyrone  Reservoir  No.  2 dam,  Tyrone  Reservoir  No.  1,  because  of  its  seri- 
ously inadequate  spillway,  is  now  considered  unsafe.  The  Office  of  the 
Chief  of  Engineers  has  recently  provided  a clarification  that  dams  with 
seriously  inadequate  spillways  are  now  to  be  assessed  as  unsafe,  non- 
emergency, until  more  detailed  studies  prove  otherwise,  or  corrective 
measures  are  taken. 
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Honorable  Milton  J.  Shapp 
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The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously 
inadequate  spillway  is  not  meant  to  connote  the  same  degree  of  emergency 
that  would  be  associated  with  an  "unsafe"  classification  applied  for  a 
structural  deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening  and  preliminary  computations,  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to  occur, 
overtopping  and  failure  of  the  dam  could  take  place,  significantly  in- 
creasing the  hazard  to  loss  of  life  downstream  from  the  dam. 

As  a result  of  this  determination,  it  is  recommended  that  the  following 
measures  be  taken  by  the  owner  of  Tyrone  Reservoir  No.  1 dam: 

a.  Within  one  month  from  the  date  of  this  letter,  engage  the  ser- 
vices of  a registered  professional  engineer  to  more  accurately  determine 
the  spillway  adequacy  by  performing  a detailed  hydrologic  and  hydraulic 
analysis  and  to  recommend  any  remedial  measures  required  to  increase  the 
spillway's  capacity. 

b.  Within  18  months  from  the  date  of  this  letter,  all  remedial  mea- 
sures deemed  appropriate  by  the  owner's  consultant  and  concurred  in  by 
the  Commonwealth  should  be  completed. 

c.  Immediately  develop  a detailed  emergency  operation  plan  and  down- 
stream warning  system  for  use  during  periods  of  unusually  heavy  rainfall. 

We  are  currently  developing  a listing  for  those  dams  which  were  found  to 
have  seriously  inadequate  spillways  earlier  in  our  program  but  were  not 
declared  unsafe.  Under  the  new  guidelines,  these  dams  will  now  be  placed 
in  the  unsafe  category.  This  list  will  be  forwarded  within  one  week. 

Under  the  provisions  of  the  Freedom  of  Information  Act,  these  inspection 
reports  will  be  subject  to  release  by  this  office,  upon  request,!  after 
22  October  1978. 

Each  report  has  received  thorough  consideration  by  a Board  of  Review  con- 
sisting of  senior  engineers  and  staff  members  from  this  office,  and  a 
designated  representative  from  PennDER.  The  recommendations  of  each  re- 
port have  received  concurrence  by  the  Board. 
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Honorable  Milton  J.  Shapp  gfp  2 6 1978 

An  important  facet  of  the  ongoing  program  for  Inspection  of  non-Eederal 
iiamq  will  be  the  implementation  of  the  recommendations  made  in  the  reports. 
Emphasis  is  placed  on  the  Commonwealth  providing  the  impetus  for  the  ful- 
fillment of  the  recommendations  and  keeping  the  Baltimore  District  informed 
of  the  proposed  actions  to  be  taken. 

Additional  copies  of  the  reports  will  be  made  available  to  you  upon  request. 

Sincerely  yours. 


4 Incl  G.  K.  WITHERS 

As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 

Copy  furnished:  w/incl 
Honorable  Maurice  K.  Goddard 


TABLE  OF  CONTENTS 


PAGE 

SECTION  1 - PROJECT  INFORMATION  1 

1.1  General  1 

1.2  Description  of  Project  1 

1.3  Pertinent  Data  2 

SECTION  2 - ENGINEERING  DATA  5 

2.1  Design  5 

2.2  Construction  ? 

2.3  Operation  2 

2.4  Other  Investigations  7 

2.5  Evaluation  8 

SECTION  3 - VISUAL  INSPECTION  10 

3.1  Findings  10 

3.2  Evaluation  11 

SECTION  4 - OPERATIONAL  FEATURES  12 

4.1  Procedure  12 

4.2  Maintenance  of  the  Dam  12 

4.3  Maintenance  of  Operating  Facilities  12 

4.4  Warning  System  12 

4.5  Evaluation  12 

SECTION  5 - HYDRAULICS  AND  HYDROLOGY  13 

5.1  Evaluation  of  Features  13 

SECTION  6 - STRUCTURAL  STABILITY  14 

6.1  Evaluation  of  Structural  Stability  14 

SECTION  7 - ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  15 

MEASURES 

7.1  Dam  Assessment  15 

7 . 2 Recommendations  15 


iii 


TABLE  OF  CONTENTS 
(Continued) 


PLATES 
APPENDIX  A 
APPENDIX  B 

APPENDIX  C 
APPENDIX  D 
APPENDIX  E 


CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION, 

OPERATION,  PHASE  I 

PHOTOGRAPHS 

CALCULATIONS 

REGIONAL  GEOLOGY 


PHASE  I 


NATIONAL  DAM  INSPECTION  PROGRAM 
MILL  RUN  DAM 
NDI  I.D.  NO.  533 
DER  I.D.  NO.  7-82 


SECTION  1 

PROJECT  INFORMATION 
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1.1  General 


a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 


the 


The  purpose  of  this  inspection  is  to  determine  if 
dam  constitutes  a hazard  to  human  life  or  property. 


1. 2 Description  of  Project 


\ 


A ft  < rf.  ySi- 


a.  Dam  and  Appurtenances.  The  dam  consists  of  an  earth 
embankment  approximately  1200  feet  long,  with  a maximum  height  of 
100  feet  from  the  downstream  toe  and  a crest  width  of  20  feet.  The 
combined  primary  and  emergency  spillway  is  located  on  the  left 
abutment  (looking  downstream).  As  designed,  flow  through  the  spill- 
way is  controlled  by  an  ogee  weir  located  at  a level  13  feet  below 
the  dam  crest.  The  spillway  is  spanned  by  a bridge  with  a pier  at 
the  center  of  the  weir  and  leaving  a 10-foot  clear  opening  between 
the  bottom  of  the  bridge  and  crest  level.  Presently,  the  ogee  weir 
is  equipped  with  inflatable  gates,  which  permit  raising  the  control 
elevation  of  the  spillway  by  four  feet,  leaving  a freeboard  of  nine 
feet  to  the  crest  of  the  dam.  The  spillway  chute  is  a rectangular 
channel  with  concrete  sides  and  bottom  which  discharges  into  a 
plunge  pool  at  the  toe  level  of  the  dam.  The  outlet  works  for  the 
dam  consist  of  an  intake  tower,  a 42-inch-diameter  combined  supply 
line  and  outlet  pipe,  and  meter  house  and  blow-off  valve  chamber  at 
the  downstream  toe  of  the  dam.  The  intake  tower  is  located  along 
the  left  shore  of  the  lake  about  350  feet  upstream  from  the  spill- 
way. The  42-inch  pipe  leads  from  the  intake  through  the  embankment 
to  the  valve  chamber  at  the  toe  of  the  dam.  The  pipe  is  encased  in 
reinforced  concrete  through  the  embankment.  Flow  through  this  pipe 
is  normally  controlled  by  valves  located  at  the  valve  chamber  down- 
stream of  the  dam.  Flow  into  this  pipe  can  also  be  controlled  by 
closing  the  sluice  gates  at  the  intake  tower.  This  pipe  constitutes 
the  emergency  drawdown  facility  for  the  dam.  The  dam  impounds  2700 
acre-feet  of  water  when  the  spillway  gates  are  inflated. 
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b.  Location.  Mill  Run  Dam  is  located  on  Mill  Run  about  two 

miles  upstream  from  the  city  limits  of  Altoona  in  Logan  Township, 

Blair  County,  Pennsylvania  (Plate  1). 

Downstream  from  the  dam,  Mill  Run  flows  through  a narrow  valley. 

About  one  mile  from  the  dam,  it  is  confined  to  a channel  about  40 

feet  wide  formed  by  the  dike  of  the  offstream  Allegheny  Reservoir  on 

one  side  and  the  natural  valley  wall  on  the  other  side.  Further  down- 
stream, Mill  Run  goes  through  residential  areas,  flows  under  the 
Penn-Central  Railroad  embankment,  and  enters  the  city  limits  of 
Altoona.  It  is  estimated  that  the  failure  of  Mill  Run  Dam  would 
also  result  in  failure  of  the  Allegheny  Reservoir  downstream  and 
combined  discharge  would  cause  large  loss  of  life  and  property 
damage. 

c.  Size  Classification.  Large  (based  on  100-foot  height). 

d.  Hazard  Classification.  High. 

e.  Ownership : City  of  Altoona  (address:  Mr.  William  L. 

Cochran,  Director,  Water,  Parks  and  Public  Property,  City  of  Altoona, 
Altoona,  Pennsylvania  16601). 

f.  Purpose  of  Dam.  Water  supply. 

g.  Design  and  Construction  History.  The  dam  was  designed  by 
Gwin  Engineers,  Inc.,  of  Altoona  and  Albright  and  Friel,  Inc.,  of 
Philadelphia,  Pennsylvania  in  1955.  The  dam  was  constructed  by 
Sanctis  Construction  Company,  Inc.,  of  Pittsburgh,  Pennsylvania  and 
New  Enterprise  Stone  and  Lime  Company,  Inc.,  of  New  Enterprise, 
Pennsylvania.  The  dam  was  completed  in  1957. 

h.  Normal  Operating  Procedure.  The  intended  normal  operating 
procedure  for  the  dam  is  to  maintain  the  lake  level  at  the  crest 
level  of  the  inflatable  gates  (Elevation  1506) , which  would  leave 
nine  feet  of  freeboard  to  the  top  of  the  dam.  However,  city  water 
authority  personnel  reported  that  usually  supply  water  takeoff  exceeds 
inflow  and  the  pool  is  maintained  below  the  spillway  crest  level. 

1.3  Pertinent  Data  ' 


a.  Drainage  Area  (square  miles)  - 4.3 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - 300 
Warm  water  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  low  pool  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  outlet  at  pool  elevation  - N/A 
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Gated  spillway  capacity  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  maximum  pool  elevation  - 11,400 
(gates  deflated) 

Ungated  spillway  at  maximum  pool  elevation  - N/A 
Total  spillway  capacity  at  maximum  pool  elevation  - 11,400 
(gates  deflated) 

c . Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 1515 

Maximum  pool-design  surcharge  - N/A 
Full  flood  control  pool  - N/A 
Recreation  pool  (normal)  - 1502 

Spillway  crest  - 1502  (1506  with  spillway  gates  inflated) 
Upstream  portal  invert  diversion  tunnel  - 1424 
Downstream  portal  invert  diversion  tunnel  - 1420+ 

Streambed  at  center  line  of  dam  - 1419+ 

Maximum  tailwater  - Unknown 

d.  Reservoir  (feet) 

Length  of  maximum  pool  - 3200 

Length  of  recreation  pool  (normal)  - 2800 

Length  of  flood  control  pool  - N/A 

e.  Storage  (acre-feet) 

Recreation  pool  (normal)  - 2700  at  Elevation  1502 

Flood  control  pool  - N/A 

Design  surcharge  - N/A 

Top  of  dam  - 3320  at  Elevation  1515 

f . Reservoir  Surface  (acres) 

Top  of  dam  - 53 
Maximum  pool  - N/A 
Flood  control  pool  - N/A 
Recreation  pool  (normal)  - 42 
Spillway  crest  - 42 

g.  Dam 


Type  - Earth 
Length  - 1200  feet 
Height  - 100  feet 
Top  width  - 20  feet 

Side  slopes  - 2H:1V,  3H:1V,  upstream;  2H:1V,  3H:1V,  downstream 
Zoning  - Yes 
Impervious  core  - Yes 
Grout  curtain  - Yes 
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Diversion  and  Regulating  Tunnel 


Type  - 42-inch  cast-iron  pipe 
Length  - 900+  feet 

Closure  - Gate  valve  downstream  end  and  sluice  gates  at 
intake  tower 

Access  - Valve  chamber  and  intake  tower 
Regulating  facilities  - N/A 

Spillway 

Type  - Ogee  weir 

Length  - 77.5  feet  (clear  length  of  crest) 

Crest  elevation  - 1502 
Gates  - Inflatable  Fabridam 
Upstream  channel  - Lake 

Downstream  channel  - Rectangular  concrete  channel  (variable 
width) 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design 

a.  Data  Available 

(1)  Hydrology  and  Hydraulics.  A state  inspection  report 
entitled,  Report  Upon  the  Application  of  Altoona  City  Water  Authority 
and  City  of  Altoona,  dated  July  6,  1955,  summarizes  the  hydrologic 
and  hydraulic  data  for  the  project.  The  report  states  the  criteria 
used  for  the  design  of  the  spillway. 

(2)  Embankment.  Available  information  includes  design  drawings, 
boring  legs,  and  reports  of  Pittsburgh  Testing  Laboratory  on  the 
classification  and  strength  tests  for  foundation  and  embankment 
materials. 

(3)  Appurtenant  Structures.  Available  information  consists  of 
design  drawings. 

b . Design  Features 

(1)  Embankment 

(a)  As  designed,  the  dam  is  a z^ed  embankment 
consisting  of  compacted  impervious  fill 
with  a large  rock-fill  section  forming  the 
downstream  slope  (Plates  2 and  3) . The 
impervious  section  extends  into  a cutoff 
trench  excavated  into  the  foundation  rock 
at  the  center  line  of  the  dam. 

A longitudinal  sand  drain  is  located  near 
the  downstream  limit  of  the  impervious  zone. 

This  sand  drain  is  connected  to  two  trans- 
verse sand  drains  which  discharge  into  a 
rock-fill  toe  trench  at  the  toe  of  the  dam. 

(b)  The  embankment  was  designed  to  have  two  to 
one  (horizontal  to  vertical)  slopes  on  both 
the  downstream  and  upstream  slopes  from  the 
crest  to  Elevation  1502  and  three  to  one 
slopes  below  this  elevation  on  both  faces. 
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(c)  The  foundation  of  the  dam  was  grouted. 

Plate  3 shows  the  as-built  grout  hole 
spacing  and  grout  takes. 

(d)  The  subsurface  investigation  conducted  for 
the  dam  consisted  of  18  borings.  Plate  4 
shows  the  boring  locations.  Boring  logs 
are  illustrated  in  Plate  5.  Typical  subsur- 
face profile  consists  of  silty  clay  to  a 
depth  of  up  to  50  feet  on  the  right 
abutment,  diminishing  to  about  8 feet  at  the 
valley  floor.  The  soil  is  underlain  by 
alternating  layers  of  sandstone  and  shale. 

The  left  abutment  consists  of  alternating 
layers  of  sandstone  and  shale. 

(e)  Soil  testing  for  the  design  consisted  of 
classification,  direct  and  triaxial  shear, 
and  consolidation  tests. 

c.  Appurtenant  Structures.  The  appurtenances  of  the  dam 
consist  of  the  combined  primary  and  emergency  spillway  and  the 
outlet  works.  The  spillway  crest  is  equipped  with  inflatable  fabric 
dams  which  were  installed  to  increase  the  storage  capacity  of  the 
reservoir.  The  combined  primary  and  emergency  spillway  for  the  dam 
is  located  on  the  left  abutment  (Plate  6).  Plate  7 illustrates  the 
typical  cross  section  of  the  ogee  weir  and  profile  of  the  spillway 
chute.  The  transverse  cross  section  of  the  spillway  control  section 
is  shown  in  Plate  8. 

The  inflatable  fabric  dams  across  the  spillway  were  designed  by 
N.  M.  Imberson  and  Associates,  Inc.,  of  Burbank,  California,  and  were 
installed  in  1968.  These  dams  were  designed  to  be  inflated  either  by 
water  or  air.  However,  city  personnel  reported  that  only  the  air 
system  has  been  used  in  the  past.  Controls  for  the  gates  are  located 
in  a control  house  on  the  right  side  of  the  spillway. 

Design  reports  indicate  that  when  the  fabric  dams  are  under 
automatic  operation,  they  start  to  deflate  when  the  water  level 
over  the  bags  reaches  6 inches  and  completely  deflate  when  the  water 
depth  over  the  bags  reaches  3 feet.  The  bags  may  also  be  deflated 
manually. 

The  outlet  works  for  the  dam  consist  of  an  intake  tower,  a 42-inch 
cast-iron  combined  blow-off  and  supply  line,  and  valve  chamber  and 
meter  house  located  at  the  toe  of  the  dam.  Plate  9 illustrates  the 
profile  of  the  outlet  pipe  and  the  details  of  the  intake  tower. 

The  flow  through  this  pipe  is  normally  controlled  by  the  valves 
located  at  the  valve  chamber  and  the  meter  house.  However,  when 
required,  the  pipe  can  be  drained  by  closing  the  sluice  gates  at  the 
Intake  tower.  Plate  10  illustrates  the  valve  chamber  and  meter 
house  piping. 
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d.  Design  Data 


(1)  Hydrology  and  Hydraulics.  The  1955  state  report  indicates 
that  the  maximum  discharge  capacity  of  the  spillway  was  calculated  to 
be  10,270  cubic  feet  per  second  (cfs),  controlled  by  a 10-foot,  3- 
inch  clearance  between  the  spillway  crest  and  the  overhead  bridge, 
leaving  two  feet,  7 inches  of  freeboard  to  the  top  of  the  dam.  It 

is  further  stated  that  the  spillway  would  pass  the  required  design 
discharge  of  3655  cfs  (850  cfs  per  square  mile)  with  a freeboard  of 
7.8  feet. 

(2)  Embankment . The  embankment  design  was  based  on  the 
subsurface  investigation  and  the  laboratory  tests  conducted  by 
Pittsburgh  Testing  Laboratory.  Review  of  laboratory  test  results 
indicate  that  the  strength  parameters  for  the  embankment  material 
obtained  from  direct  shear  tests  ranged  between  zero  and  0.49  tons 
per  square  foot  for  cohesion  and  14  to  45  degrees  for  internal 
friction  angle.  Average  values  were  about  0.10  ton  per  square  foot 
for  cohesion  and  24  degrees  for  internal  friction  angle.  The  factor 
of  safety  against  slope  stability  was  reported  to  be  1.5. 

(3)  Appurtenant  Structures.  There  are  no  design  data  available 
for  the  appurtenant  structures. 

2.2  Construction.  Construction  drawings  and  specifications  prepared 
by  the  design  engineers  were  available  for  review.  To  the  extent 
that  can  be  determined,  the  construction  of  the  dam  was  apparently 
conducted  in  accordance  with  the  plans  and  specifications.  No 
reference  was  found  to  indicate  that  any  unusual  problems  were 
encountered  during  construction  of  the  dam. 

2.3  Operation.  As  reported  by  water  authority  personnel,  there 
are  no  formal  operating  procedures  for  the  dam.  It  is  understood 
that  when  there  is  sufficient  inflow  to  fill  the  reservoir,  the 
spillway  gates  are  inflated  to  increase  the  storage  capacity  of  the 
dam.  These  gates  are  controlled  from  a control  house  adjacent  to 
the  spillway. 

The  42-inch  combined  outlet  and  supply  line  is  normally  controlled  by 
the  valves  downstream.  Flow  into  this  pipe  can  also  be  controlled 
by  the  intake  tower  sluice  gates. 

2.4  Other  Investigations.  Available  records  include  periodic  state 
inspection  records.  A report  entitled.  Report  of  Fabridam  Slippage 
at  Mill  Run  Reservoir,  Altoona,  Pennsylvania,  June  7,  1968,  prepared 
by  Gwin  Engineers,  Inc.,  describes  the  partial  failure  of  a Fabridam. 
on  June  7,  1968. 
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2.5  Evaluation 


a.  Availability.  Available  data  were  provided  by  PennDER. 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  The  reported  results  of  the 
hydrology  and  hydraulic  analysis  indicate  that  the  design  followed 
the  criteria  set  forth  by  the  Commonwealth  of  Pennsylvania,  Department 
of  Forests  and  Waters,  applicable  at  the  time  of  the  design. 

(2)  Embankment.  Review  of  the  geotechnical  aspects  of  the 
design  indicates  that  the  design  generally  followed  the  accepted 
practices  for  subsurface  investigation  and  laboratory  testing 
applicable  at  the  time  of  the  design. 

The  design  incorporated  such  basic  components  as  zoning  of  the 
embankment,  cutoff  trench,  foundation  grouting,  and  internal  drainage 
system.  However,  there  is  no  filter  zone  between  the  downstream  rock 
shell  and  the  impervious  core.  Internal  drainage  is  provided  by  a 
longitudinal  sand  drain  at  the  downstream  toe  of  the  impervious  zone 
and  by  the  downstream  rock  zone. 

(3)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicates  that  as  designed  there  are  no  significant  design 
deficiencies  that  should  affect  the  overall  performance  of  the 
appurtenant  structures. 

c.  Operating  Records.  Daily  pool  level  and  precipitation 
records  are  maintained  by  the  damtender.  The  damtender,  who  has 
been  at  the  site  since  the  completion  of  the  dam,  reported  that  to 
his  best  knowledge  maximum  flow  over  the  spillway  was  about  six 
inches.  Records  indicate  that  during  Tropical  Storm  Agnes  in  July 
1972,  the  pool  was  below  spillway  crest. 

d.  Post-Construction  Changes.  In  1968,  inflatable  Fabridams 
were  installed  across  the  spillway  to  increase  the  storage  capacity 
of  the  reservoir  from  2700  acre-feet  to  about  3000  acre-feet.  The 
Fabridams  were  repaired  following  a partial  failure  of  one  section 
on  June  7,  1968.  The  damtender  reported  that  Mill  Creek  flowed  over 
its  banks  at  several  locations  through  Altoona  due  to  the  flow  which 
resulted  from  the  Fabridam  failure. 

In  1958,  drainage  pipes  were  installed  along  the  toe  of  the  dam  to 
collect  the  seepage  flow  from  the  sand  filters  and  discharge  it  to 
the  blow-off  pipe  discharge  channel  (Plate  11) . A flow-measuring 
device  was  installed  in  the  blow-off  pipe  discharge  channel  to  moni- 
tor the  seepage  through  the  dam.  Available  records  indicate  that 
average  seepage  flow  has  been  about  200  gallons  per  minute. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  on-site  inspection  of  Mill  Run  Dam  consisted 
of : 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  and  its 
components,  the  downstream  end  of  the  outlet 
pipe,  and  other  appurtenant  features. 

3.  Observation  of  factors  affecting  the  runoff 
• potential  of  the  drainage  basin. 

4.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  12  and  in  the 
photographs  in  Appendix  C. 

b.  Embankment . The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

1.  Except  for  one  seepage  area  which  discharges 
into  the  spillway  discharge  channel  immedi- 
ately downstream  of  the  plunge  pool,  all 
seepage  observed  at  the  site  is  collected  by 
a drainage  system  discharging  into  the  blow- 
off  pipe  channel.  Flow  from  the  blow-off 
pipe  discharge  channel  was  determined  to  be 
150  gallons  per  minute  on  the  date  of  inspec- 
tion from  a measurement  taken  at  an  existing 
rectangular  flow  weir. 

Flow  into  the  spillway  discharge  channel  was 
estimated  to  be  10  to  15  gallons  per  minute. 

All  the  observed  seepages  were  found  to  be 
clear. 

2.  High  crown  vetch  precluded  the  inspection  of 
the  downstream  slope  of  the  dam  for  surficial 
signs  of  distress,  such  as  cracks  or  wet  areas. 


c.  Appurtenant  Structures.  The  spillway  structures,  spillway 
crests,  channels,  and  plunge  pools  were  examined  for  deterioration 
or  other  signs  of  distress  and  obstructions  that  would  limit  flow. 

In  general,  the  structures  were  found  to  be  in  good  condition.  How- 
ever, a steep  rock  cut  along  the  spillway  approach  channel  and  dis- 
charge chute  is  considered  to  pose  a potential  for  partial  blockage 
of  these  channels  in  the  event  of  a significant  rock  slide.  Boulders 
in  the  approach  channel  and  spillway  chute  demonstrate  this  potential. 

The  operation  of  the  Fabridam  spillway  gates  was  explained  by  the 
dam  tender  and  demonstrated  (pool  was  below  spillway  level  on  the 
date  of  inspection).  It  is  reported  that  although  the  Fabridams  can 
be  inflated  either  by  air  or  water,  only  air  is  being  used. 

d.  Reservoir  Area.  A map  review  indicates  that  the  watershed 
is  predominantly  covered  with  woodlands. 

The  shorelines  are  not  considered  to  be  susceptible  to  massive 
landslides  which  would  affect  the  storage  volume  of  the  reservoir 
or  cause  overtopping  of  the  dam  by  displaced  water. 

e.  Downstream  Channel.  Mill  Run  downstream  from  the  dam 
flows  adjacent  to  the  dikes  of  offstream  Allegheny  Reservoir  about 
one  mile  southwest.  Further  downstream,  it  flows  through  residen- 
tial areas  and  enters  the  city  limits  of  Altoona  immediately  down- 
stream of  the  Penn-Central  Railroad  underpass.  Through  Altoona 
the  stream  is  confined  to  a 25-  to  30-foot-wide  rectangular  channel 
spanned  by  numerous  bridges.  The  stream  joins  the  Beaverdam 
Branch  of  the  Little  Juniata  River  about  one  mile  south  of 
Altoona. 

3.2  Evaluation.  In  general,  the  condition  of  the  dam  is  considered 
to  be  good.  The  quantity  of  seepage  from  the  dam  (165  gpm)  on  the 
date  of  inspection  was  found  to  be  within  the  limits  of  reported  past 
seepage  flow.  Seepage  was  clear  and  no  signs  of  internal  erosion 
were  found.  A remote  seepage  monitoring  device  installed  on  the 
access  to  the  discharge  channel  was  found  to  be  nonfunctional.  The 
water  authority  personnel  reported  that  seepage  flows  are  not  being 
recorded. 

The'  inflatable  gates  were  inflated  by  the  authority  personnel  and 
were  found  to  be  functional.  The  maintenance  condition  of  the  con- 
trol equipment  for  the  gates  is  considered  to  be  satisfactory.  How- 
ever, because  a sudden  release  of  water  in  the  event  of  a failure  of 
the  spillway  gates  may  cause  property  damage  downstream  by  overflow- 
ing the  channel  on  a residental  area  of  Altoona  and  considering  the 
unique  nature  of  the  Fabridam  spillway  gates,  it  is  considered 
advisable  that  these  facilities  be  periodically  inspected  by 
engineers  experienced  in  design  and  installation  of  such  equipment. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure . The  city  personnel  reported  that  there  are  no 
formal  operating  procedures  for  the  dam.  When  there  is  sufficient 
inflow  to  the  reservoir  to  raise  the  lake  level  to  the  spillway  crest 
elevation,  the  Fabridams  are  inflated  to  increase  the  storage  capacity. 

Two  operational  features  of  the  dam  which  may  affect  safety  are  the 
drainpipe  valve,  if  it  is  required  to  lower  the  reservoir,  and  the 
Fabridam  spillway  gates,  in  the  event  of  large  floods. 

4.2  Maintenance  of  the  Dam.  The  general  condition  of  the  dam  is 
considered  to  be  satisfactory.  However,  it  is  considered  necessary 
to  resume  monitoring  seepage  flows  from  the  sand  drains  to  determine 
that  the  rate  of  flow  is  not  increasing  with  time. 

4.3  Maintenance  of  Operating  Facilities.  The  maintenance  condition 
of  the  operating  facilities  is  considered  to  be  satisfactory.  The 
drainpipe  valve  for  the  lake  was  operated  and  observed  to  be 
functional.  The  control  equipment  for  the  Fabridams  was  observed 
and  found  to  be  in  satisfactory  condition. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 

The  damtender  resides  about  one-half  mile  downstream  from  the  dam 
on  the  access  road  to  the  site.  Telephone  communication  facilities 
are  available  at  the  site. 

4.5  Evaluation.  The  dam  is  satisfactorily  maintained.  However,  it 
is  considered  advisable  that  seepage  flow  measurement  be  resumed  to 
document  that  the  rate  of  seepage  through  the  dam  is  not  increasing. 

In  view  of  the  unique  nature  of  the  spillway  Fabridams,  it  is  con- 
sidered advisable  that  these  facilities  be  periodically  inspected 
by  personnel  experienced  in  design,  construction,  operation  and 
maintenance  of  such  facilities. 

: 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 

a.  Design  Data.  Mill  Run  Dam  has  a watershed  area  of  4.3 
square  miles  and  impounds  a reservoir  with  a surface  area  of  42  acres. 
The  combined  primary  and  emergency  spillway  is  located  on  the  left 
abutment  and  is  equipped  with  inflatable  gates.  When  the  Fabridam 
gates  are  deflated,  the  spillway  has  a discharge  capacity  of  11,400 
cfs  with  no  freeboard. 

b.  Experience  Data.  As  previously  stated.  Mill  Run  Dam  is 
classified  as  a "large"  dam  in  the  "high"  hazard  category.  Under  the 
recommended  criteria  for  evaluating  emergency  spillway  discharge 
capacity,  such  impoundments  are  required  to  pass  the  PMF. 

The  adequacy  of  the  spillway  was  analyzed  based  on  the  simplified 
procedure  developed  by  the  Baltimore  District,  Corps  of  Engineers 
(Appendix  D) . Based  on  this  analysis  procedure,  it  was  determined 
that  the  PMF  inflow  hydrograph  will  have  a peak  of  12,900  cfs  and  a 
total  volume  of  6000  acre-feet.  These  values  are  greater  than  the 
maximum  spillway  discharge  capacity  of  11,400  cfs  and  620  acre-feet 
surcharge  storage  volume  of  the  dam,  respectively.  Further  analysis, 
according  to  the  procedure,  indicates  that  the  spillway  can  pass  a 
maximum  flow  of  97  percent  PMF  without  overtopping  when  the  spillway 
gates  are  fully  deflated  and  63  percent  PMF  if  the  gates  fail  to 
deflate. 

c.  Visual  Observations.  On  the  date  of  inspection,  no 
conditions  were  observed  that  would  indicate  that  the  spillway  of  the 
dam  could  not  function  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential.  As  stated  above,  the  spillway  can 
pass  97  percent  PMF  without  overtopping. 

e.  Spillway  Adequacy.  The  spillway  can  essentially  pass  PMF, 
therefore,  it  is  classified  as  adequate.  However,  the  Fabridam 
spillway  gates  should  be  frequently  inspected  to  insure  adequate 
performance . 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

(1)  Embankment . As  discussed  in  Section  3,  the  field  observa- 
tions did  not  reveal  any  signs  of  distress  that  would  significantly 
affect  the  short-term  stability  of  the  dam  and  no  unsatisfactory 
conditions  were  reported  in  the  past. 

(2)  Appurtenant  Structures.  Structural  performance  of  the 
appurtenant  structures  is  considered  to  be  satisfactory. 

b.  Design  and  Construction  Data 

(1)  Embankment . The  dam  was  designed  based  on  the  evaluation 
of  subsurface  conditions  and  results  of  laboratory  tests.  The 
reported  factor  of  safety  against  slope  failure  is  1.5.  The  design 
incorporated  such  basic  components  as  cutoff  trench,  grout  curtain, 
internal  drainage  system,  and  zoning  of  the  embankment. 

(2)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicates  that  there  are  no  apparent  structural  deficiencies  that 
would  significantly  affect  the  performance  of  appurtenant  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  by  the  operational  features  of  the 
dam. 

d.  Post-Construction  Changes.  There  have  been  no  reported 
modifications  to  the  original  design  that  would  affect  the  structural 
stability  of  the  structure  other  than  installation  of  spillway  gates. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Assessment.  The  visual  observations  and  review  of  available 
information  indicate  that  the  Mill  Run  Dam  is  in  good  condition. 
However,  it  is  considered  advisable  to  resume  monitoring  and  recording 
seepage  through  the  sand  drains.  It  appears  that  the  dam  was  con- 
structed with  reasonable  care  and  the  design  generally  followed  the 
currently  accepted  engineering  practices. 

The  capacity  of  the  spillway  was  found  to  be  "adequate." 

b.  Adequacy  of  Information.  The  available  information  in 
conjunction  with  visual  observations  and  the  previous  experience  of 
the  inspectors  are  considered  to  be  sufficient  to  make  a reasonable 
assessment  of  the  condition  of  the  dam. 

c.  Urgency.  The  following  recommendations  should  be  considered 
as  soon  as  practicable  or  on  a continued  basis. 

d.  Necessity  for  Further  Investigation.  The  condition  of  the 
dam  is  not  considered  to  require  further  investigation  at  this  time. 

7 . 2 Recommendations /Remedial  Measures 

1.  It  is  recommended  that  seepage  from  the  sand 
drains  be  monitored  and  recorded. 

2.  The  steep  rock  cut  along  the  spillway  channel 
should  be  frequently  observed  and  necessary 
remedial  measures  taken  to  prevent  rock 
slides  that  may  partially  block  the  spillway 
channel . 

3.  Due  to  the  unique  nature  of  the  Fabridam 
spillway  gates  and  since  a sudden  release  of 
water  in  the  event  of  their  failure  may  cause 
property  damage  downstream  by  overflowing  the 
channel  in  a residential  area  of  Altoona, 

• this  appurtenance  should  be  frequently  inspected 

by  personnel  experienced  in  design,  construction, 
maintenance,  and  operation  of  such  equipment. 

4.  It  is  recommended  that  the  owner  provide 
around-the-clock  surveillance  during  periods 
of  unusually  heavy  runoff  and  develop  a 
formal  warning  system  to  alert  the  downstream 
residents  in  the  event  of  emergencies. 
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5.  It  is  reconnnended  that  the  owner  be  advised 
that  the  dam  and  appurtenant  structures 
be  inspected  regularly  and  properly  maintained. 
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LIST  OF  PHOTOGRAPHS 
MILL  RUN  DAM 
NDI  I.D.  NO.  533 
JULY  10,  1978 

DESCRIPTION 

Crest  (looking  east) . 

Spillway  crest  (note  inflatable 
spillway  gates) . 

Spillway  discharge  channel  (note 
fallen  rocks  from  rock  cut) . 

Spillway  discharge  channel  and  plunge 
pool. 

Intake  tower. 

Intake  tower  gate  controls. 

Lake  blow-off  pipe. 

Seepage  weir. 

Penn-Central  Railroad  embankment. 
Typical  stream  channel  through  Altoona. 


motograph  No.  4 

Spillway  <ii  .sclnrpe  channel  and  plunge  pool 


Photograph  No.  6 
Intake  tower  gate  controls. 
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Photograph  No.  10 

Typical  stream  oliannol  through  Altoona 
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APPENDIX  E 
REGIONAL  GEOLOGY 


The  Mill  Run  Reservoir  is  located  at  the  northwest  edge  of  the 
folded  belt  of  the  Appalachian  Mountain  System.  The  dam  is  located 
on  strata  of  the  Lower  Catskill  Formation  (Devonian  Age).  The  rock 
strata  consist  of  thin-bedded  highly  fractured  reddish-brown  silty 
claystones  with  some  interbedded  green-gray  shales  and  sandstones. 
The  strata  dip  moderately  to  the  northwest  and  the  fracture  systems 
in  general  trend  northwest  and  north-south.  Since  the  more  easily 
weathered  rock  types  predominate  in  the  slopes,  in  general  they 
are  relatively  gentle.  Sandstone  probably  predominates  in  the 
area  of  the  east  abutment  and  minor  rock  slides  could  be  expected 
due  to  the  claystones  weathering  below  sandstone  layers. 
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